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WHAT IS CLAIMED IS: 

1. A pattern inspection method comprising: 
acquiring difference data by subtracting a real 

pattern window having Veal pattern data corresponding 

5 to predetermined pixels\of the real pattern data 

obtained by imaging an inspection object from a design 

pattern window corresponding to the real pattern window 

\ / 
and shift design pattern windows which are obtained by 

shifting the design pattern Windows in a plurality of 

10 directions, respectively; 

selecting one window from Nthe design pattern 

window and shift design pattern windows such that the 

selected one window has a minimum Ndifference data; and 

performing a pattern inspection of the inspection 

15 object based on a difference value between the selected 

one window and the real pattern windov 

2 . The patteri^ins-pjection method according to 
claim 1, 

wherein the acc^ii^ng step, selecting step and 
2 0 performing step are~fepeatedly executed with respect to 

all pixels of the real pat\ern data, 

3 . The patteim inspection method according to 
claim 1, \^ 

wherein the plurality of directions are eight 
25 directions of 0°, 45°, 9^0°, 135°, 180°, 225°, 270°, 

315° with respect to a noticed pixel of said real 
pattern window. 



* 
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4 • The patteri\ inspection method according to 
claim 1, 

wherein the performing step comprises: 
selecting a central\pixel of the selected one 
5 window 

obtaining a differences, value between the selected 
central pixel and a central j^ixel of the window of said 
real pattern data, and 

determining a defect of thite inspection object by 
10 comparing the obtained difference, value between the 

selected central pixel of the selected one window and a 
threshold value set in advance. 

5. The pattern inspection method according to 
claim 1, 

15 wherein a shift widfetf \>f~the shifted design 

pattern windows is within one\pixel, 

6. The pattern inspection method according to 
claim 1, 

wherein the performing step comprises: 
20 obtaining a difference value by subtracting a 

noticed pixel of the selected one window and predeter- 
mined pixels surrounding Nthe noticed pixel of the 
selected one window from a\noticed pixel of the real 
pattern window and predetermined pixels surrounding the 
25 noticed pixel of the real pattern window, 

outputting 1) a "0" difference value in a case 
where the obtained difference value is within a 
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difference value\obtained by shifting the design 
pattern window by\pne pixel or less, 2) a difference 
value obtained by subtracting the minimum value from 
the obtained difference value in a case where the 
5 obtained difference vasLue is less than a minimum value 

of difference values obtained by shifting the design 
pattern window and 3) a cLLfference value obtained by 
subtracting a maximum value of difference values which 
are obtained by shifting the design pattern window by 

10 one pixel or less from the obtained difference value in 

a case where the obtained difference value is lager 
than the maximum value, and 

performing the pattern inspection of the 
inspection object by comparing the Nputputted difference 

15 value with a threshold value set in Advance, 

7 . The pattern inspection methoc^ according to 
claim 1, 

wherein the difference value is determined based 
on a lightness of pixels in the real pattern data and a 
20 lightness of pixels in the design pattern d&ta. 

8. A pattern inspection device comprising: 

means for acquiring difference data by subtracting 
a real pattern window having real pattern data 
corresponding to predetermined pixels of the real 
2 5 pattern data obtained by imaging ap inspection object 

from a design pattern window corresponding to the real 
pattern window and shift design patteim windows which 
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10 



15 



20 



25 



are obtained by sndfting the design pattern windows in 
a plurality of directions, respectively; 

means for selecting one window from the design 
pattern window and shi\ft design pattern windows such 
that the selected one v^Lndow has a minimum difference 
data; and 

means for performing\a pattern inspection of the 
inspection object based on \a difference value between 
the selected one window and \he real pattern window. 

9. The pattei^i inspection device according to 
claim 8, 



wherein the acc^urks 
the means for acquiN^pc^V sele 
window by thee means ^or §&¥ec 
inspection perf ormed^lSy tl 



the difference data by 
ion of the selected on 
ting and pattern 
means for performing are 



repeatedly executed with respect to all pixels of the 
real pattern data, 

10. The pattern inspection device according to 
claim 8, 

\ 

wherein the plurality of directions are eight 

\ 

directions of 0°, 45°\ 90°, 135°, 180°, 225°, 270°, 
315° with respect to a \ioticed pixel of said real 
pattern window. \ 

11. The pattern inspection device according to 
claim 8, 

wherein the performing st^ep comprises: 
means for selecting a centrval pixel of the 



- 46 - 



selected one window, 

obtaining a difference value between the selected 
central pixel and a central pixel of the window of said 
real pattern data, and 
5 determining a defect &f the inspection object by 

comparing the obtained difference value between the 
selected central pixel of theXselected one window and a 
threshold value set in advance, 

12. The pattern inspection device according to 
10 claim 8, 

wherein a shift wi^tlV^f the shifted design 
pattern windows is within ohe pixel, 

13. The patterr\ inspection device according to 
claim 8, 

15 wherein the means \f or performing comprises 

obtaining a difference value by subtracting 
a noticed pixel of the selected one window and 
predetermined pixels surrounding the noticed pixel of 
the selected one window from\a noticed pixel of the 

2 0 real pattern window and predetermined pixels 

surrounding the noticed pixel oh\ the real pattern 
window, 

outputting 1) a "0" difference value in a case 
where the obtained difference value \s within a 
25 difference value obtained by shifting Nthe design 

pattern window by one pixel or less, 2)\a difference 
value obtained by subtracting the minimum value from 
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the obtained difference value in a case where the 
obtained difference Value is less than a minimum value 
of difference values qbtained by shifting the design 
pattern window and 3) av difference value obtained by 
5 subtracting a maximum value of difference values which 

are obtained by shifting the design pattern window by 
one pixel or less from the obtained difference value in 
a case where the obtained difference value is lager 
than the maximum value, and 
10 performing the pattern inspection of the 

inspection object by comparing the\ outputted difference 
value with a threshold value set in>advance. 

14, The pattern inspection devic\ according to 
claim 8, 

15 wherein the difference value is determined based 

on a lightness of pixels in the real patteVn data and a 
lightness of pixels in the design pattern data. 

15. A method of rbanuf acturing a mask comprising: 
preparing a substrate with a light shielding film 

2 0 on which a mask pattern ^s formed; and 

inspecting the substrVte with the light shielding 
film on which a mask pattern\is formed, 

wherein the inspecting svfp comprises: 
acquiring difference data by subtracting a real 
2 5 pattern window having real patterh data corresponding 

to predetermined pixels of the real\pattern data 
obtained by imaging the mask pattern \from a design 
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pattern window ^corresponding to the real pattern window 
and shift design Npattern windows which are obtained by 
shifting the desigX pattern windows in a plurality of 
directions , respectively; 
5 selecting one window from the design pattern 

window and shift design\pattern windows such that the 
selected one window has aXminimum difference data; and 

performing a pattern inspection of the mask 
pattern based on a dif ferenc\ value between the 
10 selected one window and the reVL pattern window. 

16. The method according to claim 15, 
wherein tire \p<^u±r\nq step, selecting step and 
performing step a^r^s, repeatedly executed with respect to 
all pixels of the reaj. pattern data. 
15 17. The Vnethod according to claim 15, 

wherein tije plurality of directions are eight 
directions of 0\ 45°, 90°, 135°, 180°, 225°, 270°, 
315° with respect\to a noticed pixel of said real 
pattern window. 
20 18. The method According to claim 15, 

wherein the performing step comprises: 
selecting a centra\ pixel of the selected one 
window, 

obtaining a dif ferenc^ value between the selected 
25 central pixel and a central £> x ixel of the window of said 

real pattern data, and 

determining a defect of th& mask pattern by 
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10 



15 




20 



25 



The method according to claim 15, 




comparing the obtained difference value between the 
selected ceikral pixel of the selected one window and 
a threshold vVlue set in advance. 
19 

wherein a shift &i&£*i of the shifted design 
pattern windows is witninXone pixel. 

20. The meNthod according to claim 15, 
wherein the\ performing step comprises: 
obtaining a difference value by subtracting a 
noticed pixel of the selected one window and 
predetermined pixels\ surrounding the noticed pixel of 
the selected one window from a noticed pixel of the 
real pattern window anck predetermined pixels 
surrounding the noticed fsjixel of the real pattern 
window, 

outputting 1) a "0" difference value in a case 
where the obtained difference value is within a 
difference value obtained by shifting the design 
pattern window by one pixel or less, 2) a difference 
value obtained by subtracting the minimum value from 
the obtained difference value in A case where the 
obtained difference value is less tnan a minimum value 
of difference values obtained by shifting the design 
pattern window and 3) a difference value obtained by 



subtracting a maximum value of difference values which 



are obtained by shifting the design pattern window by 



\ 



one pixel or less from the obtained difference value in 
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a case where the Obtained difference value is lager 
^ than the maximum value, and 

^ V 

performing the pattern inspection of the mask 
pattern by comparing ^|ie outputted difference value 
5 with a threshold value set in advance. 




